
TH-E CANADIAN ENGINEER.

distance before being re.chargcd, aîîd "m nay bc coin-
pared to a wvatch wvhichi, aftcr being wvound up, dis.
tributes the accunîulatcd force to make the hands inove
for a certain timie." 'lle nmachinery at the central
powecr stations is soinewvhat conîlicated and consists of
a saturating lîcater or boilcr,througli wvhich the air is
forced wvîth a viewv ta licating it, thereby couinteracting
the tendcncy ta freeze on expansion. The plant is
conmposed of mnachinery to create power, apparatus ta
compress the air, roservoirs ta accuniulate the air, aiid
devices for loading and piping the air.

As a gcneral rule steamn is used as power ta coin.
press the air, but in one instance at Berne, Switzerland,
nattiral wvaterfalls arc uised in conjuniction with turbine
wlieels.

Natwithstanding ail this machinery it lias been
fouind ta work satisfactarily and econormically, and it is
clainied that the cars are Iighit and dlean, allav fia
smaoke or steamn ta escape, are noiseless, and do flot
frighten horses. There is no danger of explosion as
froni the starting point the pressure aIlvays becomnes
less and less. Tliey cati be stapped suddenly if required,
as ane motion only is requircd ta transfer the power
froni the niotor ta tue brake. 'M. Bougenaux conchîdes
his description wvith a camparison of the cost, and says:

IIt lias been calculated that the expense wvill not
exceed a fr. '27 per car an the line betwcen the Louvre
and St. Cloud and Versailles; o fr. 42 on St. Augustiun-
Vincennes, and o fr. 26 per car for trains of two cars.

IlThese figures are interesting %wlieuî conîpared witi
the resuit of the ' Omnibus et des Tramwvays Nord

"Traction by horses (omnibus, 1893). o fr. 64
"'Fraction by electric starage battery a fr. 52."

In the Taylor systeni al the objectionable features
seeni ta have bee:î overconie ar reduced ta a minimum
wvitlî the best resuits.

]3riefly stated, the air is cornpressed by the direct
action of falling wvater wvitlîout thie aid of any nmoving
machinery, and practically wvitIîout expense for mainu-
tenance or attendance after installation.

By this syste,îî any faîll of wvater varying in work-
ing head inay be utilized, and an>' pressure required
can be produced and tiniforiily niaintained up ta the
capacity af the wvater powver, delivering the compresF
air at thie temperature of the wvater, and in a drier state
than is possible by any knowvn mecans of comîpression,
thereby avoiding aIl loss by condensatian ar slîrinkage
by cooling of the air after compression.

For a better understanding of the systeni, wve wvould.
refer the reader ta the acconîpan 1 ing diagranis.

The water may be conveyed ta the compressor by
means of an apen flumie; or, as shown in the diagramn,
thraugli a pipe supplying a tank ar stand pipe raund
the headpiece of the compressor, wvhere it can attain the
saine level as the wvater in the dam or source of supply.

Around the headpiece are placed a large nunîber of
smnall, horizontal ait-pipes, dra- ing their supply of air
through iarger vertical pipes, wlîich extend above the
surface of the wvater and open ta the atmosphere.

As the %water enters the down flow pipe and passes
the ends of these small air pipes, it drawvs in the air in
the forni of small uniforni globules, wvhich, becoming
entangled in the descending water, are carried down ta
the receiver at the bottamn of the pipe, compressing the
atir by the pressure of the wvater surrounding these
globules until they reach, the point of separatian. This
pressure is maintained so long as there remains any air
ini the receiver.

The receiver is sufficiently large in diamneter ta allow
the air ta risc ta the surface of the water tlîerein, from
wvhence it is takien through the air pipe for transmission
to he titilized as power or for other purposes. The
wvater, being kept down by the pressure of tue air, is
forced out througli the open bottoni of the receiver and
ut the shaft around the down.flow pipe ta the tail race
level.

The compressor is s0 canstructeti as ta permit of
its heing regulated ta furnish any proportion-froni one-
third of its capacity-using wvater proportianately wvith
a like efficiency.

As already stated, a niost remnarkable feature of
this systeni is tlîat, notwithstanding that the air is coin-
pressed by the weighit of tlîe ivater and in actual contact
wvitlh it, tîte air so conîpressed is delivered in the receiver
and thence ta the transmission pipe drier than wvlen
drawvn in froin the atinosphere.

At first sighit this woulcl seein impossible, but it is
wvell known that in a high temperature moisture is lîeld
longer in air tlîan ini a lover tenîperature, hence the
contact of the air globules îvitlî tlîe cold wvater keeps
down the temperature usualiy causEd by tue comtnpes-
sion of air, and the atrîîospheric maisture lield in the
globules condenses, as it wvere, on the wvalls of these
glabules. and at the point of separation the air and
wvater are absolutely separated, leaving the air a1t ready
for distribution at the sanie temperature as the water it
bias just left, and drier than wvhen first taken in throuigh
the smnall air pipes.

Another féature is that the power of the water can
be converted inta conîpressed air at any pressure per
square inch, giving the saine efficiency at either high, or
ioîv pressure witlî a far less loss of energy than by any
other process of transfarnîing a ivater powver into
transmittable force, and îvith unvarying pressure.

Should the volume af air taken down be greater
tlîan that being used, it accunîulates in the receiver
uintil it forces the ivater beloîv the loîver end of the
receiver, and the surplus passes up îvith, the return
ivater, thereby forming a perfectly autamatic safety
valve, ivithout requiring any attendance wvhatever. It
ivill be observed that the material used in the construc-
tion of the doîvri-floîv pipe need only be of sufficient
strengthi ta carry the iveiglît of ivater and pressure gexi.
eratcd in the working lîead o! the ivaterpovasnc

it reaches tlîe tail race level the internai pressure is gra.
dually neutralized froin that point down by the pressure
in the return ivater surraunding the down-floîv pipe ;
50 that any pressure almost may be reachied ivithaut in-
creasing the strength o! tue down-fioîv pipe. The ma-
terial for the down.floîv pipe may be o! iran, or wood
hooped îvith iran, and the shaft: may be construct *ed of
the cheapest o! timber; and as it is preserved by being
canstantly in the water, there is practically no linîit ta
its durability.

By titis systemn low faits, otherwise useless, may be
utilized, and the samie pressure obtained as from high
falls, the horse power being deterxnined by the diameter
o! the down-floîv pipe, and the height and volume of
ivater in the faîl, white the pressure depends solely upon
the depth of the iveli or shaft, therefore any desired
pressure can be obtained.

By reference ta the diagramn it wvill bc noticed that
tlie head picce is telescoped into the dowvn.floîv pipe,
and raised or lowered by means o! a hand îvheel on top,
thus permitting the flow of water ta be regulated, or ta
lift it abave thew~ater level anid stopped entirely, and


